Two experiments were carried out to investigate the relationship of slaughter age and carcass traits of Hanwoo cattle. A total number of 11,284 heads of cattle (4,624 bulls, 6,120 steers, and 540 females) were used in the experiment (Exp.) 1. In the Exp. 2, 3,887 heads of steers slaughtered at age of 24-36 mon were used. After 24 h post-slaughter chilling, the carcasses were weighed and evaluated by an official grader of carcass traits according to the Korean carcass grading standard. Backfat thickness was the main variable in yield index and grade whereas marbling score was the main variable in carcass quality grade. Meat color was an important factor affecting carcass quality grade of bulls; fat color was an important factor affecting those of steers and females; and maturity was an important factor affecting that of females. After 24-mon-old, extension of slaughter age did not automatically increase the quantity and quality of meat. However, 29 mon of age can be regarded as the optimum time to slaughter steers to attain the highest take home money for farmers.
Introduction
Hanwoo beef has been regarded as the most expensive and high quality beef in South Korea (Kim and Lee, 2003) . It is a hybrid of Bos Taurus×Bos zebu which was settled in the Korean Peninsula in BC 4000 (Rhee and Kim, 2001) . To evaluate and appraise the quality of beef, the Korean government introduced beef carcass grading system in 1992. The carcass grading system consists of yield and quality grades, and the final carcass grade is assessed by combination of them. The yield grade is based on the backfat thickness, ribeye area, and carcass weight. In addition to meat color, fat color, firmness, and maturity, the carcass quality grade is based on the marbling status (Kim and Lee, 2003; NLCF, 2004) .
It is important to know the relationship between slaughter age and carcass traits to develop the strategy for improving the quantity and quality of meat. Park et al. (2002) have studied the influence of slaughter weight and sex on yield and quality of Hanwoo carcass. In advance, Lee et al. (2005) have studied the relationship between yield traits and cutability to develop the yield prediction equation of Hanwoo carcass. For other purposes, Moon et al. (2003) have studied carcass traits determining yield and quality grades of Hanwoo steers. However, relationship among carcass traits of Hanwoo bulls and females haven't been studied yet. Therefore, the experiment (Exp.) 1 was carried out to investigate the relationship of carcass traits of Hanwoo bulls, steers, and females. In addition, Moon et al. (2003) studied animal slaughtered at around 24 mon of age whereas, in general, farmers slaughter their cattle at around 30-mon-old. Therefore, to make better understood, the Exp. 2 investigated the relationship of slaughter age and carcass traits of Hanwoo steers at 24-36-mon-old.
Materials and Methods
There were two experiments conducted to investigate the relationship of slaughter age and carcass traits in Hanwoo cattle. A total number of 11,284 heads of cattle (4,624 bulls, 6,120 steers, and 540 females) from Gangwon Province, Republic of Korea, were used in the Exp. 1. The data were collected from the cattle which were slaughtered at the municipal slaughterhouse. They were slaughtered following normal commercial slaughterhouse procedure. After 24 h post-slaughter chilling, the carcasses were weighed and evaluated by an official grader of carcass traits according to the Korean carcass grading In the Exp. 2, 3,887 heads of steers were used. The origin of animals was the same as the origin of animal at Exp. 1. The samples were selected from animal which were slaughtered at 24-36 mon of age. The number distribution of steers based on the slaughter age is presented at Fig. 1 . The grading methods were the same as grading methods at Exp. 1. The correlation between slaughter age and carcass traits was investigated by two-tailed Pearson's bivariate correlation analysis. The carcass prices (Won/kg) from January 2005 to June 2008 were cited from APGS (2008) . All of statistical analyses in Exp. 1 and 2 were performed using the SPSS 12 for windows (SPSS, 2003) .
Results and Discussion
Results of the Exp. 1 were presented in Tables 1, 2 and Fig. 2 and results of the Exp. 2 were presented in Tables  3, 4 and Fig. 3 .
The carcass yield grade of bulls was higher (p<0.05) than that of steers and females. Inversely, the carcass quality grade of bulls was lower (p<0.05) than that of steers and females (Table 1) . It is well recognized that muscle growth is greater in males than females, and castration results in diminished muscle growth (Lindsay, 1983) . Entire males grow faster, have a larger mature size and have leaner carcasses at normal slaughter weight than castrates, which in turn grow faster and are leaner than females. Castration results in increased fat and slightly decreased muscle deposition in the carcass (Kirton and Morris, 1989). All of carcass traits values were significantly different between bulls, steers, and females so that the relationship among carcass traits was analyzed separately.
Correlation coefficients of carcass traits are presented in Table 2 . Those were similar between bulls, steers, and females. In accordance with yield index equation, the main variable affecting yield index and grade was backfat thickness whereas carcass weight and ribeye area were less influenced. Backfat thickness is a significant determinant of Hanwoo yield, as shown for other breeds, and the 
